Abstract. In this contribution, a model is used to describe the droplet formation of quarkgluon plasma in quark-hadron phase transition with the effect of quark mass. The total free energy including curvature term with the effect of quark mass indicates the propensity of the system for the formation of stable droplet of quark-gluon plasma. It is found that there is a large positive barrier height enhancement in the free energy evolution from earlier results. Also, the results are in good agreement to predict the order of phase transition.
Introduction
The Lattice Quantum Chromo Dynamics (QCD) predicts the phase transition at the critical temperature around 170 MeV [1] . Since both theoretical and experimental studies are not yet settled in predicting the order of phase transition between the two phases, phenomenological studies are appropriate as presented in this work to form a stable droplet of QGP and predict the order of phase transition.
Model description and free energy droplet formation
In the earlier work, we have computed free energy with the effect of curvature using dynamical quark mass [2] . Here, I extend the work by using finite quark mass instead of dynamical quark mass, to calculate free energy in order to demonstrate the robustness of our numerical results. This finite value of quark mass is strongly dependent on temperature and is well behaved near or above the critical temperature. The quark mass is defined as [3 − 5] 
All parameters are suitably defined in Ref. [2, 3] . The authors [2] studied free energy with the inclusion of a curvature term. Using Ref. [2] , I reconstruct the free energy, F q for finite quark mass having three flavors with inclusion of a curvature term. The other free energy term for gluons, pions and interface are taken from Ref. [2] . The modified total free energy is expressed as
Results and conclusion
The figures 1 and 2 describe the formation of stable QGP droplet. With large enough barrier height, the QGP droplet is more stable and large in fig. 1 fig. 1 , bunching of curves ranging T = 150−230 MeV provide a more realistic picture to describe the stability of QGP droplet and a stable QGP droplet occurs at R ≈ 10 fm. It indicates that the use of finite quark mass with factor γ q = 1/6 and γ g = 6γ q including a curvature term enhances the droplet size and produces more stability in the plasma evolution from earlier work [2] . In figures 3 and 4, there exists a weak discontinuity around temperature 168 MeV. It indicates a phase transition of first order that is in good agreement with Ref. [2] . Above all, the results are interesting, while enhanced to form a large stable QGP droplet, and predicts a first order phase transition with the effect of quark mass. The results are compared with earlier work [2, 5] .
